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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect surface 
position Information with high accuracy and ease 
without inference by nonuniformity of reflection factor 
or surface shape of a material surface by imaging an 
image of the first lattice on a to-be-detected material 
surface onto the second lattice having converging 
action with a re- imaging element far forcing moire 
fringe. 

SOLUTION; With the light flux emitted from a light 
source 8, a pattern piate (the first lattice) 51 on the 
incident side on which a converging Fresnel zone 
plate(FZP) is drawn is irradiated through a collimator 
lens 9. The image of FZP 41 is projected on an area 
21 on a wafer surface 58 f acting as a to-be- detected 

material Also on a pattern plate (the second lattice) 52 on the emitting side, a converging 
FZP 42 is drawn. The image of FZP 41 formed on the area 21 is, with a lens system 15, 
re-imaged on the pattern plate 52 surface as an FZP image 43, On the pattern plate 52, a 
moire fringe ZP 44 is formed with the projected FZP image 43 of the FZP 41 an the 
incident side and the FZP 42 on the emitting side. And, base on the displacement on a 
sensor surface 31 of a light flux spot 28 caused by the moire fringe ZP 44, surface position 
information of the wafer surface 56 is detected. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Condense the flux of light from the 1st grid which has the condensing operation 
illuminated with the lighting means with an image formation component, and incidence is carried out 
from across to a specimen object side. Form the image of this 1st grid on this specimen object side, 
and cam 7 out image formation of the image of the 1st grid on this specimen object side on the 2nd 
grid which has a condensing operation with a re-image formation component, and a Moire fringe is 
formed, Field location detection equipment characterized by having acquired the field positional 
information of this specimen object side by detecting the condensing point location by this Moire 
fringe with a photodeteetor. 

[Claim 2! Said 1st grid and 2nd grid are field location detection equipment of claim 1 characterized 
by being the 1 -dimensional zone plate or two-dimensional zone plate with which focal distances 
differ mutually. 

[Claim 3] When carrying out projection exposure of the pattern on the 1st body side on the 2nd body 
side according to projection optics. Condense the flux of light from the 1st grid which has the 
condensing operation illuminated with the lighting means with an image formation component, and 
incidence is carried out from across to this 2nd body side. Form the image of this 1st grid on this 2nd 
body side, and carry out image formation of the image of the 1st grid on this 2nd body side on the 
2nd grid which has a condensing operation with a re-image formation component, and a Moire fringe 
is formed , The orojection aligner characterized by acquiring the field positional information of this 
2nd body side, and justifying the 2nd body side in the direction of an optica! axis of this projection 
optics from this by detecting the condensing point location by this Moire fringe with a photodetector. 

[Claim 4] Said 1st grid and 2nd grid are the projection aligner of claim 3 characterized by being the 
1 -dimensional zone plate or two-dimensional zone plate with which focal distances differ mutually. 
[Claim 5] The manufacture approach of the device characterized by using the process which detects 
the field positional information on a wafer side using claim 1 or the field location detection 
equipment of 2 in case a device is manufactured through the process which exposes the circuit 
pattern on a reticle side on a wafer side. 

[Claim 6] The manufacture approach of the device characterized by using claim 3 or the projection 
aligner of 4 in case a device is manufactured through the process which exposes the circuit pattern 
on a reticle side on a wafer side. 

XXX » X X X i» x » » » x x, x x V*.* x xxx xx x_x_x_x x x » 'x * «. &. * ^ * »■ * * * fc ."*j*. fc . |" ! m '" ■ x x » » « ■ ■ ■ ■ m ■ m'm x'x x « ■ ■ ■ v s._x « x » x ».x x x x x x x xx xxx-axxxxxxxxxx x x x 'x x x x x x x x x x x'x 'x x. x'x x ■ i^\NV.V.ii'i.'i'i'ii'iiViVii>V>iViV'ii'(i'(Viy<'>> ■xx*»*x l x'x l x Y x l x L x , xx'xx'xxx'xxS ^^^^ x~x x"v 

[Translation done.] 



http://www4jpdl.ncipi.go jp/cgi-bin/tra^ 1/23/2007 



JP,09-210629,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and INPIT are not. responsible for* any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[OOOi] 

[Field of the Invention] This invention relates to the manufacture approach of a device of having 
used field location detection equipment and it. When projecting the electronic-circuitry pattern with 
detailed IC, LSI, etc. currently formed especially on the reticle (mask) side on a wafer side with a 
projection lens (projection optics) and exposing it, field positional information, such as a field 
location of the direction of an optical axis of this projection lens of this wafer side and an inclination, 
is detected. It is suitable in case the device of a high degree of integration is manufactured by 
locating this wafer in the best image formation side of projection optics. 
[0002] 

[Description of the Prior Art] From before, in the aligner of the contraction projection mold for 
semiconductor device manufacture, the circuit pattern of the reticle as the 1st body was projected on 
the wafer as the 2nd body according to the projection lens system, and is exposed. At this time, the 
location of the direction of an optical axis of a wafer side is detected using field location detection 
equipment in advance of projection exposure, and this wafer side is made to be located in the best 
image formation side of a projection lens. 

[0003] As field location detection equipment, conventionally, to the semi-conductor wafer side 
established in the location where a mask pattern is imprinted with a projection lens, incident light is 
irradiated from across and many field location detection equipments of the oblique-incidence method 
which detects the reflected light aslant reflected from the semi-conductor wafer front face, and 
detects the surface location are used. 

[0004] Drawing 6 is the schematic diagram of conventional field location detection equipment. This 
drawing shows the case where it applies to the aligner which carries out projection exposure of the 
pattern on the 71st page of a reticle with the projection lens 72 at the 73rd page of a wafer, 
[0005] In this drawing, the illumination light injected from the optical fiber 75 is illuminating the 
pattern formation plate 77 through a condenser lens 76, The illumination light which penetrated the 
pattern prepared in the pattern formation plate 77 has projected the image of this pattern on the 
exposure side of a wafer 73 through a lens 78, a mirror 79, and the exposure objective lens 80, At 
this time, projection image formation of the image of the pattern prepared on the pattern formation 
plate 77 is earned out to the exposure side of a wafer 73 from across to the optical axis AX of the 
projection lens 72. Incidence of the illumination light reflected with the wafer 73 is carried out to the 
light-receiving side of an electric eye 84 through the condensing objective lens 81, a mirror 82, and 
the image formation lens 83, and re-image formation of the image of the pattern on the pattern 
formation plate 77 is carried out to the light-receiving side 85 of an electric eye 84 at this time. 
Among drawing, if a wafer 73 moves in the vertical direction (the optical-axis AX direction), the 
image of a pattern will move the light-receiving side 84 top to right and left, and will have detected 
the field location of the optical-axis AX direction of a wafer 73 by computing the location of the 
pattern by the arithmetic circuit 86, 
[0006] 

[Problem(s) to be Solved by the Invention] In the field location detection equipment shown in 
dra wing 6 , the image of the pattern projected on a wafer 73 has the magnitude of finite. If the 
reflection factors of a wafer side differ locally in the field which has projected that pattern at this 
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time, in order that the quantity of light center of gravity of the pattern on the light-receiving side 85 
may shift, in case field location detection of a wafer 73 is carried out, a detection error occurs. In 
order to reduce this error, there is the approach of making a pattern image small, but if it is made not 
much small, since it is not flat, the reflected light will be kicked from the light-receiving NA of the 
image formation lens 83, and the trouble that the reflected light from a pattern image is undetectable 
will produce the front face of a wafer 73. 

[0007] The attempt in which the detection error factor at this time will be mitigated according to the 
equalization effectiveness by multipoint measurement is proposed by JP,6-283403 ? A, However, it is 
very difficult on manufacture processing to project the image of a pattern over the whole 
measurement side surface, and only for the number of the patterns to arrange an electric eye. 
[0008] A projection means to project a predetermined pattern on this body side from an oblique 
position in case this invention detects the field positional information of a body side with an oblique- 
incidence method. By setting up appropriately each element of a re-image formation means to carry- 
out re-image formation of the pattern formed in this body side on a predetermined side from an 
oblique position It aims at offer of the manufacture approach of the device using the field location 
detection equipment and it which can detect field positional information with high precision and 
easily, without being projected the shape of reflection factor unevenness or surface type of a body 
side. 
[0009] 

[Means for Solving the Problem] The field location detection equipment of this invention condenses 
the flux of light from the 1st grid which has the condensing operation illuminated with the lighting 
(1-1) means with an image formation component, and it is made it to carry out incidence from across 
to a specimen object side, Form the image of this 1st grid on this specimen object side, and cany out 
image formation of the image of the 1st grid on this specimen object side on the 2nd grid which has a 
condensing operation with Ire-image foLuion eomponent, and a Moire fringe is foiled. It is 
characterized by having acquired the field positional information of this specimen object side by 
detecting the condensing noint location by this Moire fringe with a photodetector. 
[0010] It is characterized by especially said (1-1-1) 1st grfd and 2odgrid being the 1 -dimensional 
zone plate or two-dimensional zone plate with which focal distances differ mutually, 
[001 1] When the projection aligner of this invention carries out projection exposure of the pattern on 
the 1st (2-1) body side on the 2nd body side according to projection optics, Condense the flux of 
light from the 1 st grid which has the condensing operation illuminated with the lighting means with 
an image formation component, and incidence is carried out from across to this 2nd body side. Form 
the image of this 1st grid on this 2nd body side, and carry out image formation of the image of the 
1st grid on this 2nd body side on the 2nd grid which has a condensing operation with a re-image 
formation component, and a Moire fringe is formed. It is characterized by acquiring the field 
positional information of this 2nd body side, and justifying the 2nd body side in the direction of an 
optical axis of this projection optics from this by detecting the condensing point location by this 
Moire fringe with a photodetector 

[0012] It is characterized by especially said (2-1-1) 1st grid and 2nd grid being the 1 -dimensional 

zone plate or two-dimensional zone plate with which focal distances differ mutually. 

[0013] The manufacture approach of the device of this invention is characterized by manufacturing 

the device through the process which exposes the circuit pattern on a reticle side on a wafer side 

using the field location detection equipment of a configuration (1-1), or the projection aligner of a 

configuration (2-1). 

[0014] 

[Embodiment of the Invention] Drawing 1 is the important section perspective view of the operation 
gestalt 1 of the field location detection equipment of this invention. This operation gestalt shows as a 
body the case where the field positional information of the perpendicular direction (Z direction) of 
the wafer side is detected, using the wafer for device manufacture. 

[0015] In drawing 1 > the flux of light injected from the light source means 8 is made the parallel flux 
of light by the collimator lens 9 9 and is irradiating the pattern plate 51 (the 1st grid) by the side of the 
incidence by which the Fresnel zone plate 41 by the side of incidence (henceforth "FZP") is drawn. 
The light source means 8 and the collimator lens 9 constitute an element of a lighting means. The 
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pattern plate 51 consists of Xtal etc. and FZP43 is drawn with chromium etc. on it. FZP41 consists of 
the Fresnel zone plate of condensing nature with a focal distance fl . FZP41 and the wafer side 56 are 
conjugate about the lens system (image formation component) 12, and the image of FZP41 is 
projected on the field 21 on the wafer side 56. 

[0016] 15 is a lens system (re-image formation component). 52 is a pattern plate by the side of 
injection (the 2nd grid), it consists of the pattern plate 51 and the same glass plate, and the Fresnel 
zone plate FZP42 of the condensing nature which has a focal distance f2 on the field is drawn. 
According to the lens system 15, re-image formation of the image of FZP41 formed in the field 21 is 
carried out as a FZP image 43 on the 52nd page of the pattern plate in a field 21 and a location 
E **** ]• In addition, FZP 41 and 42 all has the two-dimensional condensing operation. 
[0017] The lens system 12 and the lens system 15 consist of two or more lenses in fact On a glass 
plate 52, Moire fringe ZP44 is formed of FZP42 by the side of the FZP image 43 of FZP41 by the 
side of the projected incidence, and outgoing radiation. 26 is the condensing point (spot) of the flux 
of light by Moire fringe ZP44. 31 is a sensor side and has detected the positional information of a 
spot 26. The FZP image 43 of FZP41 projected on the glass plate 52 is [ as opposed to / when 
whenever / incident angle / of the flux of light to the wafer side 56 / is small / the variation rate of 
+delta Z direction (the wafer side 56 and perpendicular direction) of the wafer side 56 / about 1 on a 
glass plate 52. -Only kdeltaZ is displaced (when a lens system 15 is a k times as many image 
formation system as this). When the wafer side 56 and a glass plate 52 are conjugate wafer 
conjugated system, this -k becomes the detection scale factor of the field positional information of 
the water side 56. 

[0018] With this operation gestalt ? the field positional information of the wafer side 56 is detected 
from the variation rate of the spot 26 on the sensor side 31. For this reason, with this operation 
gestalt, -kbeta which carried out the multiplication of the scale factor beta by moire to this has a final 
detection scale factor. The scale factor beta of moire is computed by beta=l/|l-fl-/f2| from the focal 
distances fl and f2 of two FZP(s) 41 and 42. 

[0019] For example, it will be set to beta= 50 if fl=100mm and £2=1 02mm. That is, by the field 
location detection system of this operation gestalt, there is the description that 50 times as many 
detection sensitivity as this is obtained compared with the field location detection system of the usual 
wafer conjugated system. 

[0020] Moreover, when the lens system 15 was made into the actual size image formation system 
(k= 1) and the wafer side 56 displaces +1 micrometer to a Z direction, a spot 26 displaces -50 
micrometers of the sensor side 31 tops. As a detector which detects the variation rate of a spot 26, 
CCD and a location detection sensor like PSD are usable. The output signal from a sensor 31 is used 
in the semi-conductor aligner of for example, a step-and-repeat method as the amendment signal for 
correcting the height of a stage, and an inclination, and a desired value signal for controlling them in 
the aligner of a step and a scanning method. 

[0021] With this operation gestalt, the field positional information of the wafer side 56 is detected 
with high precision by using two FZP(s) 41 and 42 as mentioned above. Moreover, with this 
operation gestalt, it is the wafer front face 56, a pupil surface, and conjugate for the spot 26 on the 
31st page of a sensor. In wafer conjugated system, since the reflection factor unevenness on the front 
face 56 of a wafer turns into brightness unevenness of direct detection light, it is difficult for it to 
abolish the height detection error of a wafer side theoretically, However, in this operation gestalt, 
since the wafer side and the reference pattern side are conjugate, reflection factor unevenness 
produces the FZP image 43 which carried out re-image formation, but since the location which the 
spot 26 on the 31st page of a final sensor generates is express with the function of only the location 
of the FZP image 43, and the location of FZP42 by the side of outgoing radiation, it has the 
advantage of not be theoretically influence of the reflection factor unevenness of a wafer side, 
[00221 Moreover, with this operation gestalt, it is effective in arrangement of the measurement 
system for field location detection being easy, without only the number of point of measurement 
arranging a slit and a sensor, since the field information on a measuring piane-ed is collected by the 
positional information of the measurement spot 26 (since it being equalized), 
[0023] Moreover, since the signal which cannot be influenced easily the shape of reflection factor 
unevenness or surface type of a wafer side in this way is projected on the sensor side 31, it is suitable 
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especially for the field location detection equipment with which the complicated processing for the 
field location detection becomes unnecessary, and high-speed processing is demanded like a step and 
a scan. 

[0024] Dr awin g 2 is the important section perspective view of the operation gestalt 2 of the field 
location detection equipment of this invention, The-like primary zone plates 46 and 47 which have 
power are used only for the Z direction instead of a two-dimensional zone plate being used for this 
operation gestalt compared with the operation gestalt 1 of drawing 1 , The cylindrical lens 19 which 
has power in the direction of X is formed behi nd [ by the side of outgoing radiation ] FZP47, And a 
detection principle, a detection scale factor, etc. of other fundamental configurations which it only 
differs in that this is detecting field positional information of the wafer side 56, and used the Moire 
fringe are the same. 

[0025] This operation gestalt is integrated with the height information on the direction of X 
according to a lens operation of a cylindrical lens 19, and the average height of the two-dimensional 
measurement area 22 on the wafer side 56 is found as a function of the location of the measurement 
spot 27 on a line sensor 32 as a result, the merit of forming FZP 46 and 47 into 1 dimension should 
lose the sensitivity to the direction of [ other than the detection direction (Z) ] - it is easy to 
illuminate [ ****** and ] rectangular area. In especially a step and the aligner of a scan, since the 
lighting fi eld of exposure light becomes a form near a rectangle, it is desirable for the detection field 
of field location detection equipment to also serve as a form near it 

[0026] Drawing 3 is the important section schematic diagram of the operation gestalt 3 when 
applying the field location detection equipment of this invention to the projection aligner of the step- 
and-repeat method for device manufacture or a step, and a scanning method. 
[0027] In this drawing, the reticle 1 laid in the reticle stage 2 with the exposure light from the 
exposure illumination system 3 is illuminated, and sequential projection exposure is carried out by 
the step-and-repeat method or the step, and the scanning method on the 5th page of the wafer which 
laid the circuit pattern on the 1st page of a reticle in the wafer chuck 6 by projection optics 4, It is 
made to scan in the direction which a reticle stage 2 or/and the wafer stage 7 are synchronized, and 
intersects perpendicularly with an optical axis at the time of a step and a scanning method, and it is 
performed. Field location detection equipment consists of the configuration shown in drawing.! or 
drawing_2 , detects the field positional information of the direction of an optical axis of the 5th page 
of a wafer (Z direction), makes the XYZ stage 7 drive by the driving means (un-illustrating) based 
on this detection result, and, thereby, is making alignment the best image formation side of 
projection optics 4 for the wafer 5. 

[0028] The configuration as field location detection equipment uses the configuration shown in 
drawings or drawing 2 . That is, FZP41 (46) of the pattern plate 51 (53) is illuminated by the flux of 
light from the light source means 8 and the lighting means which consists of a collimator lens 9, The 
lens system 12 is carrying out image formation of FZP41 (46) from the oblique position on the 5th 
page of a wafer through mirrors 1 1 and 13. A lens system 15 carries out re-image formation of the 
image of FZP41 (46) on the 5th page of a wafer on FZP52 (47) side through mirrors 14 and 16 from 
an oblique position, and, thereby, forms the Moire fringe. The sensor 31 (32) has detected the 
location of the spot produced from a Moire fringe. When 1 -dimensional FZP 46 and 47 is used, it has 
equipped with the cylindrical lens 19 into an optical path. 

[0029] With this operation gestalt the field positional information of the direction of an optical axis 
of a wafer 5 (Z direction) is detected by using each above element based on the field location 
detection principle shown in drawing 1 or drawing 2 . 

[0030] Drawing 4 is the explanatory view showing the detection fields S1-S5 of the field positional 
information over the exposure field 57 on a wafer side in the projection aligner of a step-and-repeat 
method. 

[0031] The detection field spreads out compared with the slit image projection detection method of 
the former [ gestalt / this / operation ]. Field location detection is computing the average of five 
points. Moreover, detection of the inclination omega x of the direction of X is performed by 
measuring the output from the field S1+ field S2 and the field S4+ field S5. Moreover, inclination 
omegay of the direction of Y is performed by measuring the output from field S 1 + field S4 and the 
field S2+ field S5. In addition, each measurement area is further extended like drawin g 4 (B), and 



h ttp : //www4 .ipdl.ncipi.go.jp/cgi-bi n/tran web c gi ejj e 1/23/2007 



JP,09-210629,A [DETAILED DESCRIPTION] 



Page 5 of 6 



you may make It each measurement field overlap. 

[0032] Drawing 5 is the explanatory view showing the detection fields SI -S3 of the field positional 
information over the exposure field 56 on a wafer side in the projection aligner of a step and a 
scanning method, 

[0033] Since the exposure field 56 becomes a rectangle, he is trying for a field location detection 
field to also become a rectangle in the case of the step of this operation gestalt, and the projection 
aligner of a scanning method. Field location detection is performed by computing the average to 
fields SI -S3, The comparison with a field SI and a field S3 is performing measurement of the 
inclination omega x of the direction of X. Since inclination omegay of the direction of Y is 
automatically compensated by controlling a field location in the scanning direction (in this case, the 
direction of X), this operation gestalt has not dared indicate it. Drawing 5 (B) shows the case where 
only the distance d a stage runs in the meantime has shifted and arranged AF measure point, when 
there will be delay, by the time drawin g 5 (C) controls the time of AF (automatic focus) 
measurement, and a stage to desired height and an inclination, when a part of measurement field of 
drawing 5 (A) is made to overlap. In this case, the stage migration direction is a positive direction of 
X. 

[0034] Although point of measurement is five points and three points in drawing 4 and drawing^ , 
naturally according to the purpose^ the number of measure points and arrangement may change, 
Moreover, when the exposure image surface is not a flat surface, you may make it double a wafer 
side with the optimal image surface, referring to the value of each point, although the average of 
each point is computed as a detection value of field positional information. 

[0035] Although each operation gestalt explained above showed the case where this invention was 
applied to the projection aligner of a contraction mold, this invention is applicable to the aligner of 
the type of those other than the equipment shown in drawing 3 , for example, the equipment which 
projects a pattern image by the projection mirror system, the equipment which projects a pattern 
image according to the projection optics constituted from a lens and a mirror. Moreover, this 
invention can use the electron beams and electron lenses other than an optical aligner, and can apply 
them also like the electron beam machine and X-ray aligner which draw a circuit pattern or project a 
circuit pattern. Moreover, this invention is applicable also like the optical instrument as which the 
field location detection of those other than an aligner is required, 

[0036] Next, the example of the manufacture approach of a semiconductor device of having used the 
projection aligner which gave [ above-mentioned J explanation is explained. 

[0037] Draw ing 7 shows the flow of manufacture of semiconductor devices (semiconductor chips, 
such as IC and LSI, or a liquid crystal panel, CCD, etc.), 

[0038] The circuit design of a semiconductor device is performed at step I (circuit design). The 
mask in which the designed circuit pattern was formed is manufactured at step 2 (mask 
manufacture). 

[0039] On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using ingredients, 
such as silicon. Step 4 (wafer process) is called a last process, and forms an actual circuit on a wafer 
with a lithography technique using said mask and wafer which were prepared. 
[0040] The following step 5 (assembly) is called a back process, is a process semiconductor-chip- 
ized using the wafer produced by step 4, and includes processes, such as an assembly process 
(dicing, bonding) and a packaging process (chip enclosure). 

[004 1 ] At step 6 (inspection), the check test of the semiconductor device produced at step 5 of 
operation, an endurance test, etc, are inspected, A semiconductor device is completed through such a 
process and this is shipped (step 7). 

[0042] Drawing 8 shows the detailed flow of the above-mentioned wafer process, The front face of a 
wafer is oxidized at step 1 1 (oxidation), An insulator layer is formed in a wafer front face at step 12 
(CVD). 

[0043] At step 13 (electrode formation), an electrode is formed by vacuum evaporation© on a wafer. 
Ion is driven into a wafer at step 14 (ion implantation). A sensitization agent is applied to a wafer at 
step 15 (resist processing). At step 16 (exposure), printing exposure of the circuit pattern of a mask is 
carried out with said explained aligner at a wafer. 

[0044] The exposed wafer is developed at step 17 (development). Parts other than the developed 
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resist are shaved off at step 18 (etching). The resist which etching ended and became unnecessary is 
removed at step 19 (resist exfoliation). A circuit pattern is formed on a wafer by carrying out by 
repeating these steps multiplex. 

[0045] If the manufacture approach of this example is used, the semiconductor device of a high 
degree of integration for which manufacture was difficult can be manufactured easily 
conventionally, 
[0046] 

[Effect of the Invention] A projection means according to this invention to project a predetermined 
pattern on this body side from an oblique position as mentioned above in case an oblique-incidence 
method detects the field positional information of a body side, By setting up appropriately each 
element of a re-image feSnatian means to carry out re-image fetation of the patted fe^ed in this 
body side on a predetermined side from an oblique position The manufacture approach of the device 
using the field location detection equipment and it which can detect fleid positional information with 
high precision and easily, without being projected the shape of reflection factor unevenness or 
surface type of a body side can be attained. 

[0047] Especially according to this invention, the image of the 1st zone plate which has the 1st focal 
distance on the pattern plate by the side of incidence is projected on a wafer side. The image is led 
on the 2nd zone plate which has the 2nd focal distance on the pattern plate by the side of injection 
farther. By detecting the condensing point location of the Moire fringe zone plate generated with the 
1st image of a zone plate and 2nd zone plate, the field location detection equipment in which the 
high-speed processing which cannot be easily influenced of the reflection factor unevenness of a 
wafer side or a manifestation configuration is possible is realizable. 
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